This study examined the frequency and type of complementary and alternative medicine (CAM) therapy, as well as characteristics associated with CAM usage. A survey about parental preferences and beliefs regarding CAM usage was distributed to 5 schools with predominantly low socioeconomic Vietnamese children. For the 360 Vietnamese children previously diagnosed with asthma whose families responded, most preferred conventional therapy as prescribed by the physician. The prevalence of CAM usage was 38.1%. Common CAM therapies were steam inhalation, creams/topical oils, foods, prayer, oil inhalation, massage, herbal medication, coining, and cupping. Significant predictors of CAM usage were older age (11-12 years) (P = .038), English language of survey response (P = .001), environmental tobacco smoke exposure (P = .001), fear of long-term medication usage, and perception of asthma as a condition related to genetics (P = .023). These findings suggest that assessing CAM therapy will provide a more holistic approach to asthma therapy.
Introduction
Asian Americans are one of the fastest growing groups in the United States, with Vietnamese being the fourth largest group among Asians. 1, 2 Out of the more than 1.5 million Vietnamese living in the United States, more than one-third live in Orange County, California, serving as home to the largest Vietnamese community in America. 1 However, few studies have characterized specific health related preferences and cultural beliefs as well as the use of complementary and alternative medicine (CAM) in these Vietnamese families 3, 4 who often experience low socioeconomic status (SES). 1 These factors are obviously of great importance to health care providers who treat these patients. Among the chronic illnesses in the pediatric population, asthma is of great concern particularly in minority, low SES children. 5, 6 Previous surveys in Orange County have shown asthma to be a major health issue in Vietnamese children with a prevalence approaching 30%. 7, 8 The high asthma burden in low SES minority populations may be a result of several potential barriers to good asthma management, including economic and educational disadvantages, low English proficiency, lack of health insurance, and poor access to consistent medical care. 9, 10 For asthma these factors may play a role in the poor adherence to conventional therapy seen in this population. 11, 12 Another consideration for poor adherence in asthmatic children is the use of CAM, which is frequently undisclosed to the provider. 3, 12, 13 For example, among Chinese and Vietnamese Americans only 7.6% of these patients had discussed their CAM usage with their clinician. 3 This is particularly important because CAM usage has been increasing, especially in children with respiratory disease. 14 In addition, CAM therapy has shown both promise in treating allergic disease 15 and has been reported to have potential serious side effects, 16 information critical to the provider.
Complementary and alternative medicine therapy is defined by the National Center for Complementary and Alternative Medicine "as a group of diverse medical and healthcare systems, practices, and products that are not currently consistent with conventional medicine." 14 The exact prevalence of CAM in asthmatic children is not known, as estimates vary between 33% and 89%. 17 Although it has been suggested that the prevalence of CAM appears to be similar in different ethnic groups with some variation in specific CAM practices, 12 more recent reports indicate important ethnic differences in the prevalence and type of CAM therapy among Asian populations. 3, 4 The purpose of this study was to characterize CAM usage and predictions of CAM therapy for Vietnamese asthmatic children living in Orange County, California.
Methods

Study Setting
The study took place in Orange County, California, in a community known as "Little Saigon," where Vietnamese Americans represent approximately 30% of the population in this area. Little Saigon encompasses the cities of Garden Grove and Westminster and is accepted as the largest population of Vietnamese residents outside of Vietnam. Five elementary schools were selected on the basis of the largest Vietnamese population and also the highest number of children eligible to receive free or reduced cost meals which was consistent with low SES. Children, aged 3 to 12 years, were surveyed between June 2011 and April 2012.
The study was part of the Vietnamese Children's Asthma Project (VCAP), a partnership comprised of the American Academy of Pediatrics (local chapter), CalOptima, Children's Hospital of Orange County (CHOC) Children's Breathmobile, Orange County Asian and Pacific Islander Community Alliance, the Orange County Department of Education, Project Vietnamese Foundation, and the University of California, Irvine, Department of Family Medicine. This group was developed in 2010 to address and understand the burden of asthma in Vietnamese children in Orange County.
Survey Tool
The study's survey tool was initially based on a report by Ries et al 18 regarding the use of CAM in a largely immigrant Vietnamese population. Our survey was available in English and Vietnamese based on the diversity of students in the participating schools and the language preferences of their parents. The survey contained 9 questions. The questions focused on what parents would choose given the option of using traditional Vietnamese providers and medication compared with conventional Western medicine, and their comfort level with the choices for care. There were also questions about the use of CAM therapy. The survey for asthmatic children was further developed after we conducted focus group interviews with parents, teachers, and health care providers. 19 Once developed and translated into Vietnamese by a certified translator, members of each community were consulted for wording and for back translation. Once the survey wording was validated, the survey was distributed to parents in English and Vietnamese. Parents were given the option to complete the survey in the language in which they were most comfortable.
Procedure
Study surveys were introduced to the schools during a "lunch and learn" session for teachers and staff. At these sessions teachers were educated about asthma and the details of the study. Teachers were informed that the surveys were to be sent home with students, and then returned to the classroom after the parents completed them. The survey with a cover letter was sent home with each child through the schools. An incentive of a $25 gift card was given to classrooms with greater than an 80% return rate, as a way of increasing survey return. Survey data were then entered into an Excel spreadsheet and analyzed using SPSS version 18.0. A random number generator distinguished surveys with identifying information removed from the database prior to analysis. The CHOC Children's Hospital Institutional Review Board approved this study.
Statistical Analyses
Chi-square tests assessed significance of distributional differences in patient characteristics, treatment preferences for asthma, and related knowledge for Vietnamese children. An independent t test assessed significance of difference in average age. Multivariable logistic regression analyses using stepwise selection of significant factors determined the combination of demographic characteristics, treatment preferences for asthma, and related knowledge items most predictive of CAM usage in Vietnamese children. A Forest plot was created to present adjusted odds ratios and corresponding 95% confidence intervals based on the final model. Analyses were performed using SPSS v18.0 (Chicago, IBM Corp) on deidentified data.
Results
Across the 5 schools, a total of 2735 survey packets were distributed to enrolled students, and 2338 were returned for an overall return rate of 85.5%. Surveys returned reflected the overall student population of predominately Asian (68.7%) children. The majority of Asian children attending the 5 schools were of Vietnamese descent (97%). Demographics for Vietnamese children with a previous physician diagnosis of asthma are shown in Table 1 . There were 360 Vietnamese children with a previous diagnosis of asthma and characteristics that included a mean age of 8.2 years, male gender 61.2%, parents living in the United States ≥10 years 85%, and public health insurance 75.0%. In addition, environmental tobacco smoke (ETS) exposure was reported in 40.6% of Vietnamese homes, and English language proficiency was seen at 35.3%.
Treatment preferences, asthma knowledge, and CAM use are shown in Table 2 . In terms of treating chronic conditions such as asthma, a small number of parents (20.4%) used a combination of traditional and conventional therapy indicating that most families use only conventional therapy and give the medication as prescribed by the physicians (71.7%). However, 41.2% of families felt very uncomfortable giving daily medication for a chronic condition prescribed by their doctor, presumably because of concern about possible side effects of long-term medication, (23.4%). In terms of route of administering asthma medication, the inhalation route was preferred, by meter dose inhaler or nebulizer (80.6%), rather than the oral route. For asthma knowledge, most indicated that asthma was caused by genetics (36.9%) and environmental factors (58.9%), with only 3.7% who thought hot and cold foods were related to asthma. Less than 50% of Vietnamese parents felt asthma should be treated only for symptoms rather than regularly. CAM usage (ever) was reported in 38.1% of Vietnamese families. The percentage who reported use of only one type of CAM was 23.8% whereas 14.3% of Vietnamese families used 2 or more types of CAM.
The type of CAM used is shown in rank order for those who reported the use of at least 1 CAM ( Figure 1 ). The prevalence ranged from 69% for hot steam inhalation to 1% for pinching. The common CAM therapies also included creams/topical oils, foods, prayer, oil inhalation, massage, herbal medication, and coining/cupping. Less frequent (<10%) CAM therapies included traditional healing, acupuncture, and pinching.
A Forest plot presents results from the multivariate analysis determining factors most predictive of CAM usage in Vietnamese children (Figure 2) . Key factors included age 11 to 12 versus 3 to 4 years with an odds ratio (OR) of 2.19 (95% CI = 1.0-4.6), P = .038; language of survey response (English vs Vietnamese, with an OR of 2.60 (95% CI = 1.6-4.6), P = .001; ETS exposure with an OR of 2.74 (95% CI = 1.5-1.9), P = .001; concerns about side effects/long-term effects of medication with an OR of 2.51 (95% CI = 1.3-1.9), P = .007, and asthma knowledge consisting of requiring medication when it is needed, and genetic or environmental factors with an OR ranging from 1.80 to 2.09, and P values ranging from .011 to .055.
Discussion
We have examined the prevalence and characteristics of CAM usage in a community of predominately low SES asthmatic Vietnamese children residing in Orange County, California. A review of the current literature suggests that assessment of CAM therapy in Vietnamese asthmatic children has not been previously reported. We found that CAM usage was common in Vietnamese families with asthmatic children at 38.1%. The most common biologically based CAMs were inhalation of steam and oil, topical applications of creams/oils, and herbal therapy; mind/body therapy, prayer; and bodybased massage and coining/cupping. Less common were energy-based therapies such as acupuncture and therapeutic pinching (Figure 1 ).
Significant predictors of CAM seen in the multivariate analysis for the Vietnamese population included older children (age 11-12 vs 3-4 years), English response to the survey, ETS exposure, fear of medication side effects with long-term use, and perception of asthma as requiring medication only as needed, as well as asthma being a genetic condition related to the environment. Asthma being related to hot and cold foods, a traditional concept of "upsetting the internal balance" 20 was not predictive.
Complementary and alternative medicine usage has increased particularly in children with respiratory illnesses, including asthma. 21, 22 Although the exact prevalence in children has not been established, a meta-analysis by Slader and colleagues 17 using selected studies with a more robust design suggested prevalence of 50% to 60% in asthmatic children. Their analysis suggests that the factors that could influence prevalence include asthma severity, ethnicity, SES, gender, definition of CAM, sample size, response rate, and survey technique such as telephone, face-to-face interview, email survey, and language used. In addition, others have suggested that those asthmatics using CAM are uninsured and have concerns about cost of asthma medication and potential adverse effects of long-term asthma medication as seen in our study, and dissatisfaction with health care. 3,23 CAM users also have increased health care utilization and generally poor asthma control, 23,24 the latter association not seen in our study. English proficiency can also be associated with CAM use. 3, 4 Regarding ethnicity, although Adams et al 12 suggested no major differences among ethnic groups, although the type of CAM can differ, several studies have shown significant differences in both the prevalence of CAM and specific CAM therapy. In Asian Americans there are differences reported along racial/ethnic lines for Vietnamese, Mandarin, and Cantonese Chinese. 3, 4 For example, Vietnamese families have the highest usage among these 3 populations at 72%, while those speaking Mandarin Chinese were the lowest at 55%. The type of CAM usage can also differ although many similarities were seen in these Asian groups. Thus, although both Vietnamese and Chinese used acupuncture, and herbal medications, Vietnamese were more likely to use coining/ cupping and massage 3 as seen in our study. In addition, CAM therapy in our study of Vietnamese asthmatic children included inhalation of both steam and oils, as well as topical oils/creams, food, and prayer.
Comparison of our study with previous reports in terms of predictive characteristics is difficult since there is a paucity of data on CAM usage in Vietnamese asthmatic children. However, several comparisons are available in terms of predicting CAM. In terms of the English proficiency, we found in Vietnamese families that those responding in English had increased use of CAM. In 
Percentage
Treatment preferences
Preference for treating chronic conditions:
Prefer traditional therapy combined with doctor recommendation a 20.4 Parent feels "very uncomfortable" about giving their child daily medication for a chronic condition prescribed by a doctor 26.9 Reason(s) that could keep parent from giving their child medications exactly the way a doctor prescribed it?
1. I always give medications exactly as instructed 71.7 2. I'm afraid of the side effects or long-term effects 23.4 3. My child feels better then I give less medication 19.7 4. Costs of medication 3.4 5. I give less because the medication is too strong 2.9 6. I don't understand the instructions 1.4 7. My child feels worse then I give more medication 0.9 8. I don't understand why it was prescribed 0.3 Asthma medications come in many different forms, for treating your child's asthma, which do you prefer?
Inhalers Further specification of treatment preference categories: To use traditional home therapies (n = 5), to go to traditional healer (n = 4), combination with doctor recommendation (n = 62).
previous reports Ahn et al 3 found that English proficiency had no effect in predicting use of CAM, while Hsiao et al 4 reported that those with decreased English proficiency were more likely to use CAM in several Asian cultures. Although at first glance our findings seem counterintuitive, since CAM use is generally greater in new immigrants 18 ; however, in recent years CAM has become more mainstream and popular among higher educated groups and Caucasian individuals. 12 The other common finding in our study regarding prediction of CAM was the observation that concern about possible adverse effects of longterm medication use increased the use of CAM, a finding shared by other investigators. 23, 24 Unique predictive factors in our study included age (older vs younger children), ETS exposure, and perception of asthma as a genetic and environmental disease. Another interesting finding was that the preferred route of administering asthma medication was by inhalation, the current conventional therapeutic approach, 25 rather than the oral route as previously reported in an Asian population because of fear of dependency or addiction. 26 Several studies have expressed concern regarding safety of CAM. Most relevant is the concern that use of CAM may decrease adherence to conventional asthma therapy. Although some reports have shown decreased adherence related to CAM therapy, 11, 12 a recent study by Philip and colleagues 14 has shown that over a 3-year follow up period, the initiation of CAM was not associated with subsequent decreased adherence with conventional asthma therapy. Their explanation was that they encouraged the child and parent to view CAM as "complementary" rather than an alternative, thus creating an integrative approach. These authors stress that physicians should routinely ask about CAM in a nonjudgmental fashion in order to manage their asthmatic patient in a more holistic manner. This would be a big step as illustrated by the fact that many patients do not disclose the use of CAM to their physician. 3, 12, 13 Disclosure could be beneficial in the overall management of asthma. Thus, CAM therapy has actually been shown to be effective for asthma in acute placebo controlled randomized studies. 15, 27 For example, Li 15 reported that recent randomized control trials using traditional Chinese medicine was both safe and effective compared with placebo for both allergic asthma and allergic rhinitis, in addition to showing an immunomodulatory effect. As a result, several clinical trials have recently been initiated in the United States for treating asthma and food allergy in children. Another important value of inquiring into CAM use was described by George and Topaz. 16 They called attention to potential dangers of natural products and over-the-counter medication for pediatric asthma patients. They point out that in addition to the concern that CAM use might affect adherence to conventional therapy, that these products could have serious side effects. For example, Echinacea and Chamomile, both products in the ragweed family, could make asthma worse in the ragweed sensitive patient. In addition, natural ephedra, used in traditional Chinese medicine, could potentiate the albuterol effect and licorice containing products could prolong the half-life of cortisone potentially increasing steroid adverse effects. Thus, there are multiple reasons for the provider to inquire about CAM usage when evaluating the asthmatic child, including both potential benefit and safety reasons.
Limitations
Several limitations need to be mentioned. We only asked about CAM in the asthmatic cohort since this would be relevant to treating a chronic disease, which would not necessarily be applicable in the nonasthma cohort. Although the cultural beliefs and preferences in the asthmatics were similar to those in the nonasthmatics (data not shown), we cannot assume CAM usage would be the same in the 2 populations. Potential for selection bias is minimal as we had a strong survey response rate, 85.5%, and feel that this represents a vast majority of diversity within the parent population at the 5 schools we surveyed. We did not have a control group by which to compare SES and are not aware whether individuals of a different socioeconomic background may share the same beliefs and practices. If the study were applied to a more general population of Vietnamese children in Orange County, it would have given us a better overview of cultural and health beliefs and practices for this group as a whole in Orange County, California.
Finally, we did not determine whether Vietnamese parents of asthmatic children disclosed CAM to their physicians, or whether the use of CAM interfered with adherence to their controller asthma medication. However, in the latter case there were no statistically significant differences in persistent asthma in those using or not using CAM (data not shown), suggesting no significant differences in adherence with CAM in this population. These issues should be addressed in future studies, but this report could encourage the beginning of the dialogue that should help adherence.
Conclusions
We found that CAM therapy is common in Vietnamese asthmatic children and have identified use of specific CAM therapies in this population, which should be helpful to the clinician. In Vietnamese children, factors which appeared to predict CAM usage included age, English proficiency, ETS exposure, fear of long-term medication with the potential of long term effects, and perception of asthma as a product of genetics and the environment. Our report should hopefully provide a strong rationale for encouraging providers to consider CAM as complementary to conventional therapy and to
